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METHOD FOR ENCODING VIDEO
INFORMATION AND METHOD FOR
DECODING VIDEO INFORMATION, AND
APPARATUS USING SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage Application of
International Application No. PCI/KR2011/010379, filed

on Dec. 30, 2011, which claims the benefit under 35 USC
119(a) and 365(b) of Korean Patent Application No.
10-2010-0140721, filed on Dec. 31, 2010 and Korean Patent
Application No. 10-2011-01477083, filed on Dec. 30, 2011,
in the Korean Intellectual Property Oflice.

TECHNICAL FIELD

The present invention relates to a method and an appa-
ratus for predicting and coding coding information 1 high
elliciency video coding (HEVC).

BACKGROUND ART

Recently, a broadcast service having high definition (HD)
resolution (1280x1024 or 1920x1080) has been expanded in

the country and all over the world. Today, many users have
been familiar with high-resolution and high-quality images.

Therefore, many organizations have been attempted to
develop next-generation 1image devices. In addition, as the

interest 1n ultra high definition (UHD) having a resolution
tour times higher than that of HDTV next to HDTV has been
increased, moving picture standardization organizations
have recognized the necessity for a compression technology
for a higher-resolution and higher-definition video.

In connection with this, the next-generation image
devices have required a new standard capable of acquiring
many advantages 1n terms of a frequency band or storage
while maintaining the same 1mage quality using compres-
sion efliciency higher than that of H.264/AVC used for
HDTV, mobile phones, Blue-ray player.

A moving picture experts group (MPEG) and a video
coding experts group (VCEG) commonly standard high
clliciency video coding (HEVC) that 1s a next-generation
video codec and are to code mmages including an UHD
image with compression efliciency twice higher than that of
H.264/AVC. The next-generation video codec (HEVC) 1s to
provide the high-quality image at a frequency lower than the
current even in HD and UHD 1mage and a 3D broadcast and
mobile communication network.

The HEVC was adopted to measure standard performance
of the codec named as Test Model Under Consideration

(TMuC) through a contribution of each organization after
Joint Collaboration Team Video Coding (JCT-VC) confer-

ence 1s first held mn April, 2010.

Meanwhile, various technologies have been adopted so as
to 1ncrease the coding/decoding efliciency i the HEVC.
How to process the information necessary for prediction/
conversion/quantization, or the like, so as to perform coding
of the current CU 1s problematic.

DISCLOSURE

Technical Problem

The present invention provides a method and an apparatus
for improving compression efliciency of coded information,
in a high-efliciency moving picture coding/decoding tech-
nology.
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2

The present mvention also provides a method and an
apparatus for coding/decoding information on coding unit
by using neighbor information, 1n a high-efliciency moving
picture coding/decoding technology.

The present mvention also provides a method and an
apparatus for coding/decoding information on coding unit
by using neighbor information when the information on the
coding unit 1s not the same as the neighbor information, 1n
a high-etliciency moving picture coding/decoding technol-
0gy.

The present mvention also provides a method and an
apparatus for removing redundancy of information between
CUs by predicting and coding information on independently
coded CUs by neighboring coding units within the same
frame, a coding unit or a prediction structure within a
reference frame, 1in a high-efliciency moving picture coding/
decoding technology.

Technical Solution

In an aspect, there 1s provided a method for coding image
information, including: generating prediction information
by predicting information on a current coding unit; and
determining whether the information on the current coding
unit 1s the same as the prediction information, wherein when
the information on the current coding unit 1s the same as the
prediction information, a flag indicating that the information
on the current coding unit 1s the same as the prediction
information 1s coded and transmitted, and when the infor-
mation on the current coding unit 1s not the same as the
prediction information, the flag indicating that the informa-
tion on the current coding unit 1s not the same as the
prediction information and the information on the current
coding unit are coded and transmitted, and at the generating
of the prediction imnformation, the prediction information 1s
generated by using the information on the coding unit
neighboring to the current coding unit.

The information on the coding unit neighboring to the
current coding unit may be the information on the coding
umt corresponding to the current coding unit within a
reference frame.

The information on the coding unit neighboring to the
current coding unit may be a split flag regarding the coding
umt corresponding to the current coding unit within the
reference frame, and the determining whether the informa-
tion on the current coding unit 1s the same as the prediction
information may determine whether the split flag regarding
the current coding unit for each depth 1s not the same as the
split information regarding the coding unit corresponding to
the current coding umt within the reference frame.

The information on the coding unit neighboring to the
current coding unit may be the information on the coding
unit neighboring to the current coding unit within a frame to
which the current coding unit belongs.

The information on the coding unit neighboring to the
current coding unit may be the information on the prediction
structure within the frame to which the current coding unit
and the neighboring coding unit belong and the determining
whether the information on the current coding unit 1s the
same as the prediction imnformation may determine that the
information on the current coding unit i1s the same as the
prediction information when the current coding unit per-
forms 1nter-picture prediction by using two lists referring to
two Irames, respectively, that are temporally previous and
subsequent and determine that the information on the current
coding unit 1s not the same as the prediction information,
when the current coding unit performs the inter-picture
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prediction without using two lists referring to two frames,
respectively, that are temporally previous and subsequent.

When the information on the current coding unit is not the
same as the prediction information, the list to be referred and
a reference index may be coded and transmitted as the
information on the current coding unit.

When the information on the current coding unit is not the
same as the prediction information, a flag indicating that the
information on the current coding unit 1s not the same as the

[

prediction information and a diflerence between the infor-

[

mation on the current coding unit and the prediction infor-
mation may be coded and transmitted.

When the information on the current coding unit is not the
same as the prediction mmformation, a codeword may be
generated excluding the prediction information from the
coding information selected as the information on the cur-
rent coding unit to code the information on the current
coding unait.

When the information on the current coding unit 1s not the
same as the prediction information, probability for the
information on the current coding unit may be again gen-
crated based on the prediction information to code the
information on the current coding unit.

In another aspect, there 1s provided a method for decoding
image information, including: decoding a prediction flag
indicating whether information on a current coding unit 1s
the same as prediction information predicted from 1informa-
tion on a coding unit neighboring to the current coding unait;
and determining whether the mformation on the current
coding unit 1s the same as the prediction information based
on the decoded prediction flag, wherein when the informa-
tion on the current coding unit 1s the same as the prediction
information, the prediction mnformation 1s used as the infor-
mation on the current coding unit, and when the information
on the current coding unit 1s not same as the prediction
information, the information on the current coding unit is
decoded.

The information on the coding unit neighboring to the
current coding unit may be the information on the coding
unit corresponding to the current coding unit within a
reference frame.

The information on the coding unit neighboring to the
current coding unit may be a split flag regarding the coding
unit corresponding to the current coding unit within a
reference frame.

The information on the coding unit neighboring to the
current coding unit may be the information on the coding
unit neighboring to the current coding unit within a frame to
which the current coding unit belongs.

The information on the coding unit neighboring to the
current coding unit may be the information on the prediction
structure within the frame to which the current coding unit
and the neighboring coding unit belong, and at the deter-
mimng whether the information on the current coding unit 1s
the same as the prediction information, when the mforma-
tion on the current coding unit 1s the same as the prediction
information, inter-picture prediction may be performed by
using two lists referring to two frames, respectively, that are
temporally previous and subsequent for the frame to which
the current coding umt belongs.

At the determining whether the information on the current
coding unit 1s not the same as the prediction mnformation, 1f
it 1s determined that the information on the current coding
unit 1s not the same as the prediction information, the
inter-picture prediction may be performed based on a ret-
erence list and a reference index separately transmitted.
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When the information on the current coding unit 1s not the
same as the prediction information, the information on the
current coding unit may be decoded based on the prediction
information.

The ditference between the prediction information and the
information on the current coding unit may be decoded and
a value added to the prediction information may be used as
the information on the current coding unit.

The information on the current coding unit may be
obtained by selecting any one of the candidate information
excluding the prediction information from the candidate
information selected as the imnformation on the current cod-
ing unit.

Probability for the mnformation on the current coding unit
may be again generated based on the prediction information
to decode the information on the current coding unit.

Advantageous Eflects

As set forth above, the embodiments of the present
invention can improve the coding efliciency for the infor-
mation on the coding unit 1n the high-efliciency wvideo
coding/decoding technology.

The embodiments of the present invention can remove the
redundancy of information between the CUs by predicting
and coding the information on independently coded CUs by
the neighboring coding unit within the same frame, the
coding unit or the prediction structure within the reference
frame, when the 1image 1s coded 1n the coding unit (CU) unit
in the high-efliciency video picture coding/decoding tech-
nology.

The embodiments of the present invention can code and
decode the information on the current coding unit by using

the neighboring information 1n the high-ethiciency video
coding/decoding technology.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram schematically showing an example of
a coder structure.

FIG. 2 1s a diagram schematically showing an example of
a decoder structure.

FIG. 3 1s a diagram schematically explaining one split in
a CU unit when processing data.

FIG. 4 1s a diagram showing 1n detail a process of splitting
a CU within an LCU.

FIG. 5 1s a diagram schematically explaining split flag
established when the split 1s performed.

FIG. 6 1s a diagram schematically showing a hierarchical
structure between frames applied when inter-picture predic-
tion (inter prediction) i1s performed.

FIG. 7 1s a diagram schematically explaining a correspon-
dence relationship between CU within the current frame and
a CU of a reference frame.

FIG. 8 1s a flow chart schematically explaining an
example of a method for predicting and coding the infor-
mation on the current CU by using information on a neigh-
boring CU 1n a system to which the embodiment of the
present 1nvention 1s applied.

FIG. 9 1s a flow chart schematically explaining an
example of a method for predicting and coding the infor-
mation on the current CU by using the information on the
neighboring CU 1n a system to which the embodiment of the
present 1nvention 1s applied.

FIG. 10 1s a diagram schematically explaining a method
for transmitting split flag.
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FIG. 11 1s a diagram schematically explaining a method
for predicting the split flag regarding the current LCU by
using the split flag regarding LCU corresponding to the
current LCU 1n the reference frame, 1n the system to which
the present mvention 1s applied.

FIG. 12 1s a diagram schematically explaiming a method
for predicting the split flag regarding the current LCU by
using split flag regarding LCU corresponding to the current
LCU 1n the reference frame, in the system to which the

present mvention 1s applied.

FIG. 13 1s a diagram schematically showing the current
CU and the neighboring CU within the same frame.

FIG. 14 1s a flow chart for schematically explaining a
method for predicting and coding information on a current
CU through CU neighboring to the current CU when coding
the information on the current CU according to the embodi-
ment of the present invention.

FIG. 15 1s a flow chart schematically explaining another
example of a method for predicting and decoding the
information on the current CU by using the information on
the neighboring CU 1n a system to which the embodiment of
the present invention 1s applied.

FIG. 16 1s a diagram explaining one predicting and coding,
the information on the current CU by using the neighboring,
CU.

FIG. 17 1s a flow chart schematically explaining an
example of a method for predicting and coding the infor-
mation on the current CU from the prediction structure when
coding the information on the current CU according to the
embodiment of the present invention.

FIG. 18 1s a flow chart schematically explaining an
example of a method for predicting and decoding the
information on the current CU by using the prediction
structure to which the embodiment of the present invention
1s applied.

FI1G. 19 1s a diagram explaining one predicting and coding,
the information on the current CU by the prediction structure
in a frame unit according to the embodiment of the present
invention when including a hierarchical prediction structure.

FIG. 20 1s a flow chart schematically explaining an
example of a method for decoding reference 1index predic-
tion information according to the embodiment of the present
invention.

FIG. 21 1s a diagram showing a schematic configuration
of a coder for predicting and coding the information on the
current CU through the information on the CU correspond-
ing to the current CU within the reference frame according
to the embodiment of the present mnvention.

FI1G. 22 1s a diagram showing a schematic configuration
of a decoder for predicting and decoding the information on
the current CU through the information on the CU corre-
sponding to the current CU within the reference frame
according to the embodiment of the present invention.

FIG. 23 1s a diagram showing another example of a coder
for predicting and coding the information on the current CU
through the information on the CU corresponding to the
current CU within the reference frame according to the
embodiment of the present invention.

FIG. 24 1s a diagram showing another example of a
decoder for predicting and decoding the information on the
current CU through the information on the CU correspond-
ing to the current CU within the reference frame according
to the embodiment of the present mnvention.

FIG. 25 1s a diagram schematically showing a configu-
ration of the coder for predicting and coding the information
on the current CU by using the information on the neigh-

10

15

20

25

30

35

40

45

50

55

60

65

6

boring CU within the same frame according to the embodi-
ment of the present invention.

FIG. 26 1s a diagram schematically showing a configu-
ration of the decoder for predicting and decoding the infor-
mation on the current CU by using the information on the
neighboring CU within the same frame according to the
embodiment of the present invention.

FIG. 27 1s a diagram schematically showing a configu-
ration of the coder for predicting and coding the information
on the current CU through the prediction structure according
to the embodiment of the present invention.

FIG. 28 1s a diagram schematically showing a configu-
ration of the coder for predicting and decoding the infor-
mation on the current CU through the prediction structure
according to the embodiment of the present invention.

MODE FOR INVENTION

Heremalter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. In describing exemplary embodi-
ments of the present invention, well-known functions or
constructions will not be described 1n detail since they may
unnecessarily obscure the understanding of the present
invention.

It will be understood that when an element 1s simply
referred to as being ‘connected to’ or ‘coupled to” another
clement without being ‘directly connected to’ or ‘directly
coupled to’ another element in the present description, it
may be ‘directly connected to” or ‘directly coupled to’
another element or be connected to or coupled to another
clement, having the other element intervening therebetween.
Further, 1n the present invention, “comprising” a speciiic
configuration will be understood that additional configura-
tion may also be included 1n the embodiments or the scope
of the technical idea of the present invention.

Terms used 1n the specification, “first’, ‘second’, etc. can
be used to describe various components, but the components
are not to be construed as being limited to the terms. The
terms are only used to differentiate one component from
other components. For example, the ‘first” component may
be named the ‘second’ component without being departed
from the scope of the present invention and the ‘second’
component may also be similarly named the “first” compo-
nent.

Furthermore, constitutional parts shown in the embodi-
ments of the present invention are independently shown so
as to represent characteristic functions different from each
other. Thus, 1t does not mean that each constitutional part 1s
constituted 1n a constitutional unit of separated hardware or
software. In other words, each constitutional part includes
cach of enumerated constitutional parts for convenience.
Thus, at least two constitutional parts of each constitutional
part may be combined to form one constitutional part or one
constitutional part may be divided into a plurality of con-
stitutional parts to perform each function. The embodiment
where each constitutional part 1s combined and the embodi-
ment where one constitutional part 1s divided are also
included 1n the scope of the present invention, if not depart-
ing from the essence of the present mnvention.

In addition, some of constituents may not be indispens-
able constituents performing essential Tunctions of the pres-
ent mvention but be selective constituents improving only
performance thereof. The present imnvention may be 1imple-
mented by including only the indispensable constitutional
parts for implementing the essence of the present invention
except the constituents used 1n 1improving performance. The




US 9,955,155 B2

7

structure 1including only the indispensable constituents
except the selective constituents used 1 1mproving only
performance 1s also included in the scope of the present
invention.

FIG. 1 1s a diagram schematically showing an example of
a coder structure. A coder 100 of FIG. 1 may be a coder
supporting high ethiciency video coding.

Referring to FIG. 1, a coder 100 receives images and
codes the received 1mages by an mtra mode or an inter mode

to output a bitstream. When the coding 1s performed using
the 1ntra mode, a switch 130 1s switched to an intra and when
the coding 1s performed using the inter mode, the switch 130
1s switched to an inter mode.

A main tlow of a coding process performed 1n the coder
generates a prediction block for a block of the input 1mages
and then, obtains a difference between the block of the mnput
images and the prediction block, thereby performing the
coding.

The generation of the prediction block 1s performed
according to the intra mode and the mter mode. In the case
of the intra mode, the prediction block 1s generated by
allowing an intra prediction module 120 to perform spatial
prediction by using already coded neighboring pixel values
of the current block. In the case of the inter mode, a motion
prediction module 105 searches a region that 1s optimally
matched with the current input block 1n the reference picture
stored 1n a reference picture builer 110 to obtain a motion
vector. A motion compensator 125 may perform motion
compensation by using a motion vector to generate the
prediction block.

As described above, a subtractor 160 obtains the differ-
ence between the current block and the prediction block to
generate a residual block. The coding for the residual block
1s performed in order such as transform in a transform
module 135, quantization 1n a quantization module 140,
entropy coding in an entropy encoding module 145 or the
like.

The transform module 135 receives the residual block to
perform transform and outputs transform coellicients. Fur-
ther, the quantizing module 140 quantizes the transform
coellicients according to quantization parameters to output
the quantized coellicients. Then, the entropy encoding mod-
ule 145 performs the entropy coding on the quantized
coellicients according to probability distribution and outputs
the entropy coded coellicients as the bitstream.

In inter-frame prediction coding, the currently coded
images may be used as the reference picture of subsequently
input images. Therefore, there 1s a need to decode and store
the currently coded images. The quantized coeflicients are
dequantized and mversely transformed by passing through a
dequantization module 150 and an imnverse transform module
155.

As shown, the residual block passing through the dequan-
tization and the mverse transform 1s resynthesized with the
prediction 1mage by an adder 165 to generate a reconstructed
block. A deblocking filter 115 removes a blocking artifact of
the reconstructed block generated during the coding process
and the reference picture bufler 110 stores a deblocked
reconstructed 1mage.

FI1G. 2 1s a diagram schematically showing an example of
a decoder structure. The decoder of FIG. 2 may be a decoder
supporting high etfliciency video coding.

When performing the coding, the bitstream 1s output. A
decoder 200 receirves the bitstream and performs the
received bitstream by the intra mode, thereby outputting the
reconstructed 1mages.
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In the case of the intra mode, a switch 240 1s switched to
the intra and 1n the case of the inter mode, the switch 240 1s
switched to the inter.

A main flow of a decoding process performed in the
decoder generates the prediction block and then, adds a
result block of decoding the input bitstream and the predic-

tion block, thereby generating a reconfigured block.

The generation of the prediction block 1s performed
according to the intra mode and the 1nter mode. In the case
of the intra mode, an 1ntra prediction module 250 performs
the spatial prediction by using the already coded neighbor-
ing pixel values of the current block, thereby generating the
prediction block. In the case of the inter mode, a motion
compensation module 280 searches the corresponding
region 1n the reference picture stored 1n a reference picture
bufler 270 by using a motion vector to perform the motion
compensation, thereby generating the prediction block.

An entropy decoding module 210 performs the entropy

decoding on the input bitstream according to the probability
distribution and outputs the quantized coetlicients. The
quantized coellicients are dequantized and inversely trans-
tformed by passing through a dequantization module 220 and
an inverse transform module 230 and are then coupled with
the prediction 1mages by an adder 290, thereby generating
the reconstructed block. The blocking artlfact ol the recon-
structed block 1s removed by a deblocking filter 260 and
then, the reconstructed block 1s stored in a reference picture
bufler 270.
Meanwhile, the high efhiciency video coding/decoding
may process data using, for example, a coding unit (CU) unit
for each predetermined unit. The CU may be referred to as
a basic block umit processing data.

FIG. 3 1s a diagram explaining the CU, wherein FIG. 3
schematically explains one performing the split in the CU
unit when processing data.

Referring to FIG. 3, the image 1s split 1n an already
defined basic CU unit and 1s then subjected to the coding
while splitting the CU. The most basic CU unit 1s referred to
as a largest coding unit (LCU). Starting to the LCU, the CU
may be split into four CUs of which the size of the block 1s
reduced half in length and width 1f necessary Splitting the
CU 1s determined according to the characteristics of the
images at the coding side. In the case of the complex 1image,
the CU may be split into smaller CUs and 1n the case of the
non-complex image, the CU may not be split into the smaller
CUs. Theretore, whether the CU 1s split may be determined
according to the efliciency in terms of the compression
elliciency and the image quality.

The information on whether to split the CU 1s represented
by a split flag. The split flag 1s included 1n all the CUs other
than the CU in the smallest unit that cannot be split any
more. When a split_flag of the split flag 1s ‘0’, the corre-
sponding CU 1s not split and when the split_flag of the split
flag 1s “1°, the corresponding CU 1s hierarchically split mnto
four small CUs that are bisected i length and width,
respectively.

A depth 1s increased by 1 every time the CU 1s split once.
The depth of the CUs having the same size may be the same.
The maximum depth of the CU may be previously defined
and the CU cannot be split at a predefined maximum depth
or more. Therefore, the depth of split of the CU 1s increased
by 1 while the CU 1s split from the LCU having a depth of
0 and the CU may not be split up to the maximum depth.

Referring to FIG. 3, when the split_flag of the split flag 1s
0 for the CU (LCTU) having depth O, the CU 1s not split any
more and when the split_flag of the split flag 1s 1, the CU
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may be split into four smaller CUs. In this case, the split
small CUs may be differentiated by being allocated with
indexes 0, 1, 2, and 3.

When the split 1s performed, the depth 1s increased. An
example of FIG. 3 shows the case 1n which the maximum
depth 1s set to be 4. As shown 1n FIG. 3, when the CU 1s split
up to the maximum depth 4, the CU 1s no further split.

The nght drawing of FIG. 3 1s a diagram schematically
explaining the case 1n which the CU 1s split according to the
depth when the LCU 1s 2Nx2N pixels (N=64) and the
maximum depth 1s 4. For convenience of explanation herein,
the case 1n which the LCU 1s 128x128 1s described by way
of example, but the embodiment of the present invention 1s
not limited thereto and the LCU may be defined by different
S1ZES.

FIG. 4 1s a diagram showing in more detail a process of
splitting CU within LCU.

The case 1 which the size of LCU 400 15 64x64 pixels
and the maximum depth 1s 3 will be described with reference
to FIG. 4. When the coding i1s not performed 1n a unit of
64x64 pixels, ‘1’ indicating the case in which the CU 1s split
as the split_tlag of the split tlag regarding the CU of 64x64
pixels 1s stored. Therefore, the CU of 64x64 pixels 1s split
into four CUs of 32x32 small pixels by half in length and
width.

When the CUs 410, 420, and 430 of 32x32 pixels split in
the CU of 64x64 pixels are no further split, ‘0’ indicating the
case 1n which the CU 1s not split as the split-tlag of the split
flag 1s stored. In this case, the CUs 410, 420, and 430 may
be coded 1n a unit of 32x32 pixels using the 1ntra mode or
the 1nter mode.

When the CU 440 of 32x32 pixels 1s split in four smaller
CUs of 16x16 pixels, ‘1’ 1s stored as the split-tlag of the split
flag regarding the CU 440 and the four CUs of 16x16 pixels
1s coded. Even though the predetermined maximum depth 1s
3, 1f the CU of 16x16 pixels 1s set to the smallest CU (depth
2), the CU may not be split any more and therefore, may not
include the split flag. When the CU of 16x16 pixels 1s not set
to be the smallest CU, the 16x16 pixels may be no further
split. In this case, ‘0’ 1s stored as the split flag.

FIG. § 1s a diagram schematically explaining the split flag
established when the split 1s performed like the example of
FIG. 4. Referring to FIG. 5, when the split flag regarding
cach CU 1s transmitted in the LCU unit, the split flag
regarding the CU of 64x64 pixels 1s first stored. Meanwhile,
when the CU of 64x64 pixels 1s split, the split flag regarding
four CUs of 32x32 pixels subsequent to the split flag
regarding the CU of 64x64 pixels 1s stored. Therefore, in the
decoder, the split tlag regarding the CU of 64x64 pixels 1s
first confirmed and when the CU of 64x64 pixels 1s split, the
split tlag regarding the CU of 32x32 pixels may be con-
firmed.

In the example of FIG. 4, the CU 440 1s split again. In
FIG. §, the split flag regarding CU 440 1s instructed by a
second split flag at depth 2. Therefore, after the split tlag
regarding the CU 440 1s stored, the split flag regarding the
four CUs of 16x16 pixels split from the CU 440 is stored.
Next, 1n the LCU 400 of FIG. 4, the split flag regarding the
CU 420 at the lower leit end and the CU 410 at the lower
right end 1s stored 1n order.

As shown in FIG. 5, when the CU 1s spilt 1n the real
image, the hierarchical split 1s performed 1n the LCU unat.
For example, in the case of FIG. 4, the maximum depth 1s
3 and therefore, when the depth 1s 3, the CU i1s no further
split. Theretfore, the split flag exists only in the CU when the
depth 1s O, 1, and 2. The size and the maximum depth of the
LCU can determine the storage frequency of the split flag
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regarding the CU and the size of the CU upon compressing
the 1mage and therefore, may be considered as very impor-
tant information.

FIG. 6 1s a diagram schematically showing a hierarchical
structure between frames applied when inter-picture predic-
tion (inter prediction) i1s performed. In the high efliciency
video coding/decoding, all the CUs allocate the intra mode,
that 1s, an intra frame (I-frame) within a frame for each
predetermined frame and quickens an arbitrary access at the
time of reproducing the image.

FIG. 6 shows, by way of example, the case in which the
inter-picture prediction 1s hierarchically performed by allo-
cating 9 frames into one group. In the example of FIG. 6,
number 0 frame TO 1s coded with the intra frame 10 and
number 8 frame T8 1s coded by performing the inter-picture
prediction through the number O frame T0. Next, when
number 4 frame T4 1s coded, the inter-picture prediction may
be performed through the number O frame TO and the
number 8 frame T8 that are temporally previous and sub-
sequent. As described above, the number 2 frame 1s hierar-
chically coded through the number O frame TO and the
number 4 frame T4 and number 6 frame T6 1s coded through
the number 4 frame T4 and the number 8 frame T8. Finally,
number 1 frame T1 1s coded through the number O frame TO
and the number 2 frame 12, number 3 frame T3 1s coded
through the number 2 frame T2 and the number 4 frame T4,
number 5 frame T5 1s coded through the number 4 frame T4
and the number 6 frame T6, and finally, number 7 frame T7
1s coded through the number 6 frame T6 and the number 8
frame T8.

When the coding 1s performed as described above, the
number 1 frame to the number 8 frame may be coded by
determining the intra mode or the mter mode 1n the CU unat.
When the CU 1s the inter mode, the motion compensation 1s
performed in the block unit. In this case, each block per-
forms the motion compensation through forward prediction
(LO prediction) and inverse prediction (L1 prediction). In
this case, the coding may be divided into the case 1n which
the coding 1s performed by using only one of the LO
prediction and the L.1 prediction and the coding 1s performed
by using both of the LO prediction and the L1 prediction.
Meanwhile, the frame using only the LO prediction in the
frame unit 1s referred to as a P frame (prediction frame) and
the frame using both of the LO prediction and the L1
prediction 1s referred to as a B frame (Bi-prediction frame).

Meanwhile, 1n the high efliciency video coding/decoding,
the coding or the decoding 1s performed 1n the CU unit. In
this case, most of the information 1s independently coded in
the CU unit. Describing distribution of the information
within the CU for each quantization parameter (QP) at the
bitstream, the information on the CU (intra prediction direc-
tion information (IntraDir), split flag, skip information,
motion merge 1nformation, coding mode information
(Predic), block split flag (Part size), motion prediction
information (AMVP), motion diflerence information
(MVD), prediction direction imnformation (Dir), or the like)
accounts for a great part in the bitstream.

In addition, as the size of the quantization parameter 1s
large, a weight of coding a transform coelflicient 1s small. As
a result, a weight of other information 1s relatively increased
within the CU. In particular, when the value of the quanti-
zation parameter 1s largest, the ratio of the information on
the CU 1s increased to occupy about 50%. In this case, when
considering the information (information and the like on
whether the coding 1s performed in the block unit) used for
the coding of the transform coetlicient, a bit amount other
than the transform coeflicient 1s 60% or more.
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The mformation 1s coded by a context based adaptive
variable length coding (CAVLC) method or a context based
adaptive arithmetic coding (CABAC) method considering
peripheral conditions, thereby reducing the bit amount.
Currently, when the information i1s coded, most information
1s coded according to a spatial correlation. In a portion of the
information, the case of using the temporal correlation may
exist. Further, the case of performing the coding exists
without considering the spatial or temporal correlation.

When the information on the CU 1s coded 1n consideration
of only the spatial correlation, the temporal correlation 1s
higher than the spatial correlation for the coded information.
In this case, the coding 1s performed based on the temporal
correlation than the spatial correlation, thereby more
increasing the coding efliciency for the corresponding infor-
mation. In addition, when the coding 1s performed 1n con-
sideration of the spatial correlation and the temporal corre-
lation, the coding ethiciency for the corresponding
information may be more increased.

Theretfore, for performing eflicient prediction coding for
each information on the CU, the information on the CU 1s
applied to the coding by determining whether the corre-
sponding information has the high spatial correlation or the
high temporal correlation.

The coding and decoding may be performed in the CU
unit. When the CU 1s coded, the coding may be performed
by predicting the information on the corresponding CU
through the information on the corresponding CU and the
neighboring CU within the same frame when coding the CU.
In addition, when the corresponding CU 1s the inter mode,
the coding may be performed by predicting the information
on the corresponding CU through the information on the CU
within the reference frame or the coding may be performed
by predicting the information on the corresponding CU
through the prediction structure in the frame unit. As
described above, the compression efliciency for the infor-
mation within the CU may be improved by using the
information on the neighboring CU.

In the case of the high efliciency video coding/decoding,
the embodiment of the present invention proposes the
method for predicting and coding/decoding the information
on the current CU using the information on the neighboring
CU upon coding/decoding the information on the CU. In this
case, the neighboring CU to be used may also be the CU
temporally neighboring to the current CU and the CU
spatially neighboring to the current CU. In addition, the
information on the neighboring CU to be used includes the
information on the prediction structure 1n the frame unit to
which the current CU and the CU neighboring to the current
CU belong. For example, the embodiment of the present
invention discloses (1) the method for predicting and cod-
ing/decoding the information on the current CU through the
information on the CU corresponding to the current CU
within the reference frame (the coding method using the
temporal correlation), (2) the method for predicting and
coding/decoding the information on the current CU through
the information on the CU neighboring to the current CU
within the same frame (the coding method using the spatial
correlation), and (3) the method for predicting and coding/
decoding the mformation on the current CU through the
prediction structure in the frame unit (the coding method
using the prediction structure). The (1) to (3) methods select
and apply the method appropriate for the information on the
CU or the (1) to (3) methods may be adaptively applied.

Hereinafter, the embodiments of the present mvention
will be described in detail with reference to the accompa-
nying drawings.
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Embodiment 1

Method for Predicting and Coding the Information on the
Current CU Through the Information on the CU Corre-
sponding to the Current CU within the Reference Frame

FIG. 7 1s a diagram schematically explaining the corre-
spondence relationship between the CU within the current
frame and the CU of the reference frame. Referring to FIG.
7, when the information on the current CU 710 of a current
frame 700 1s coded, the information on the CU 710 to be
currently coded through the information on a CU 730
corresponding to the current CU 710 among the CUs of a
reference frame 720 may be predicted and coded. Further,
among the CUs of the reference frame 720, information
variation of the current CU 710 for the information on the
CU 730 corresponding to the current CU 710 may be coded.

As described above, the information on the current CU 1s
coded by using the information on the CU corresponding to
the current CU within the reference frame, thereby improv-
ing the compression efliciency of the information on the CU.

Herein, the reference frame, which i1s an already coded
frame before the current frame, means a frame used {for
temporal coding of the current frame. Here, the CU may
include the CU 1n the smallest unit from the LCU. Further,
the information on the CU to be predicted may include all
the information within the CU. For example, the information
on the CU may include the CU, a prediction umt (PU), a
transform unit (TU) split flag, information on the intra
prediction or the inter prediction, mode information on the
inter prediction on the merge skip, the merge, the motion
vector prediction (MVP), or the like, a motion vector, a
reference picture index, weighted prediction information,
prediction mode information on the intra prediction, remain-
ing mode mformation among the prediction mode 1informa-
tion on the intra prediction, discrete cosine transform
(DCT)/discrete sine transform (DST), imformation on a
transform method of quantization parameter, or the like,
information on an entropy coding method, or the like.

FIG. 8 1s a flow chart schematically explaining an
example of a method for predicting and coding the infor-
mation on the current CU by using information on a neigh-
boring CU 1n a system to which the embodiment of the
present mvention 1s applied. In the example of FIG. 8, the
method for predicting and coding the immformation on the

current CU by using the information on the CU correspond-
ing to the current CU within the reference frame will be
described.

Referring to FIG. 8, when the information on the current
CU 1s coded, the coder predicts the information on the
current CU through the information on the CU correspond-
ing to the current CU within the reference frame (S810).

The coder determines whether the predicted information
1s the same as the information on the current CU (5820) and
when the predicted information 1s the same as the informa-
tion on the current CU, only the prediction flag 1s coded and
transmitted (S830). In this case, the value of the prediction
flag to be coded becomes a value (for example, ‘1°) 1ndi-
cating that the predicted information 1s the same as the
information on the current CU.

When the predicted information 1s not the same as the
information on the current CU, the prediction flag (for
example, the value of the prediction flag may be °0’)
indicating that the two information are not the same as each
other 1s coded and transmitted (S840). As such, when the
predicted mformation 1s not the same as the information on
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the current CU, the information on the current CU 1s coded
and transmitted together with the prediction flag indicating
the case (S850).

When the information on the current CU 1s not the same
as the information on the CU, various methods as described
below may be applied to code and transmit the imnformation
on the current CU.

(1) Only the difference value between the information on
the current CU and the information on the predicted CU may
be coded.

(2) The codeword may be again generated and then, the
information on the current CU may be coded, excluding the
information on the predicted CU among the number of
several cases relating to the information on the current CU.
For example, the information on the predicted CU that may
be selected as the information on the current CU may be
coded using the remaining candidates, while being excluded
from candidates that may be selected as the information on
the current CU.

(3) The probability for the information on the current CU
may be again generated through the information on the
predicted CU to code the information on the current CU.

In addition to the above-mentioned (1) to (3) methods,
when the mformation on the current CU 1s different from the
information on the predicted CU, various methods may be
applied as the method for coding the information on the
current CU.

The method described 1n FIG. 8 may also be applied to the
decoding process, in the same method as described above.

FIG. 9 1s a flow chart schematically explaining an
example of a method for predicting and decoding the
information of the current CU by using information on the
neighboring CU 1n a system to which the embodiment of the
present mvention 1s applied. In the example of FIG. 9, the
method for predicting and decoding the information on the
current CU by using the information on the CU correspond-
ing to the current CU within the reference frame will be
described.

Referring to FIG. 9, the decoder decodes the prediction
flag so as to decode the mformation on the current CU
(S910). The prediction flag may be coded by the coder and
may be transmitted as the bitstream.

The decoder determines whether the value of the predic-
tion flag 1s 1, that 1s, the prediction tlag indicates that the
information on the current CU 1s the same as the predicted
information (5920). When the value of the prediction flag 1s
1, the mformation on the current CU 1s predicted from the
CU corresponding to the current CU within the reference
frame (5930). The decoder generates the information on the
CU predicted from the CU corresponding to the current CU
within the reference frame and substitutes the imformation
on the generated CU 1nto the information on the current CU
(S940). That 1s, the information on the predicted CU 1s used
as the mformation on the current CU.

When the value of the prediction flag 1s 0, the decoder
decodes the information on the current CU without using the
information on the neighboring CU (S950).

When the value of the prediction tlag does not indicate
that the mnformation on the current CU 1s the same as the
predicted information, the information on the current CU
may be decoded by various methods as described below.

(1) The CU may be used as the information on the current
CU by decoding only the difference value between the
information on the current CU and the immformation on the
predicted CU and adding the information on the predicted
CU and the difference value and substituting 1t into the
information on the current CU.
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(2) The codeword may be again generated and then, the
information on the current CU may be decoded, excluding
the information on the predicted CU among the number of
several cases relating to the information on the current CU.
For example, the imnformation on the current CU may be
decoded by the method for selecting the information to be
used as the information on the current CU from the remain-
ing candidates among the candidates that may be selected as
the information on the current CU, excluding the informa-
tion on the predicted CU.

(3) The probability for the information on the current CU
may be again generated through the information on the
predicted CU to decode the information on the current CU.

In addition to the above-mentioned (1) to (3) methods,
various methods may be applied as the method for decoding
the information on the current CU.

As the embodiment of the present invention described 1n
FIGS. 8 and 9, when coding the split flat of the LCU, the
method for predicting and coding the split flag regarding the
current LCU through the split flag regarding the LCU within
the reference frame may be considered.

Actually, comparing the CU of the reference frame with
the CU of the current frame, the split flat of both CUs 1s very
similar 1n most cases.

FIG. 10 1s a diagram for explaiming the case of predicting
the information on the current LCU through the information
on the LCU corresponding to the current LCU within the
reference frame. FIG. 10A shows the split flat of the LCU
corresponding to the current LCU within the reference
frame. FIG. 10B shows the split flag of the LCU of the
current frame. Both of the LCUs of FIGS. 10A and 10B
show the split distribution of 64x64 pixels, by way of
example. Referring to FIG. 10, 1t can be confirmed that the
split flag for the CU of the reference frame 1s similar to the
split flag for the CU of the current {frame.

FIG. 11 1s a diagram schematically explaining a method
for transmitting the split flag. In FIG. 11, when the split_flag
of the split flag 1s 1, 1t indicates that the corresponding block
1s split and when the split_flag of the split flat 1s 0, 1t
indicates that the corresponding block 1s not split.

The example of FIG. 11 shows the split flag regarding the
LCU shown 1in FIG. 10A. Referring to FIG. 11, 1t can be
appreciated that the split flag for the CU of the current frame
1s transierred at each CU level, regardless of the split
structure of the reference frame.

In connection with this, the split flag for the current frame
can be predicted and coded by using the split structure of the
reference frame in the embodiment of the present invention.

FIG. 12 1s a diagram schematically explaining a method
for predicting the split flag regarding the current LCU by
using split flag regarding LCU corresponding to the current
LCU 1n the reference frame, in the system to which the
present invention 1s applied. The example of FIG. 12 shows
the split flag regarding the LCU shown 1n FIG. 10B.

The split prediction information, which 1s the largest CU
(LCU) unit at depth ‘0’, may be used as the information
indicating that the split flag of the current CU 1s the same as
that of the CU of the reference frame. The split flag may be
predicted in the depth unait.

In the example of FIG. 12, since the spilt flag regarding
the LCU of FIGS. 11A and 11B for the depth 0 1s different,
‘0’ 1s transmitted as the split prediction information at the
depth “0’.

The split flag 1s predicted by increasing the depth “1°.
Comparing the split distribution 1n a unit of the four CUs of
32x32 pixels having the depth °1° with the CU of the

reference frame, ‘I’ 1s transferred to the split prediction
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information when they have the same split distribution and
‘0’ 1s transferred when they do not have the same split

distribution. Since the CU of 32x32 pixels at the upper leit
end does not have the same split distribution, ‘0” 1s trans-
ferred to the split prediction information. Meanwhile, the
CU of 32x32 pixels at the upper right end has the same split
distribution, ‘1’ 1s transierred to the split prediction infor-
mation.

When the spilt prediction information 1s ‘1°, the split
distribution of the CU within the reference frame may be
applied to the current CU and the split flag regarding the CU
for a depth deeper than the current depth may not be
transterred. Next, ‘1’ 1s stored as the split prediction infor-
mation of the CU of 32x32 pixels at the lower leit end and
‘0’ 15 stored as the split prediction information of the CU of
32x32 pixels at the lower left end.

The split flag may be coded by the hierarchical method
performing the prediction 1n a smaller unit CU by increasing,
the depth by ‘1’ by the above-mentioned method only when
the split prediction information 1s O.

Embodiment 2

Method for Predicting and Coding the Information on the
Current CU Through the Information on the Neighboring
CU within the Same Frame

FIG. 13 1s a diagram schematically showing the current
CU and the nei ghborlng CU within the same frame.

In the high efliciency video coding, when the information
on the current CU 1s coded, the compression efliciency of the
information on the CU can be improved by predicting and
coding the information on the current CU through the
information on the CU neighboring to the current CU within
the frame as shown in FIG. 13 or coding the information
variation on the current CU for the information on the CU
neighboring to the current CU.

Here, the CU may include the CU 1n the smallest umit
from the LCU. Further, the information on the CU may
ormation within the CU. For example, the

include all the it
information on the CU may include the CU, a prediction unit
(PU), a transform umt (TU) split tflag, information on the
intra prediction or the inter prediction, mode information on
the 1nter prediction on the merge skip, the merge, the motion
vector prediction (IMVP), or the like, a motion vector, a
reference picture index, weighted prediction information,
prediction mode information on the intra prediction, remain-
ing mode information among the prediction mode informa-
tion on the intra prediction, discrete cosine transiorm
(DCT)/discrete sine transtform (DST), information on a
transform method of quantization parameter, or the like,
information on an entropy coding method, or the like.

Further, the immformation on the CU may be coded by
adaptively selecting embodiment 1 and embodiment 2 1n the
CU unit and the information on the CU may be coded 1n
consideration of both of the embodiments.

FIG. 14 1s a flow chart for schematically explaining a
method for predicting and coding information on the current
CU through CU neighboring to the current CU when coding
the mformation on the current CU according to the exem-
plary embodiment of the present invention.

Referring to FIG. 14, when the information on the current
CU 1s coded, the coder predicts the iformation on the
current CU through the information on the already coded
CU neighboring to the current CU to generate the prediction
information (51410).

The coder determines whether the information on the
current CU 1s the same as the predicted CU information
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(5S1420). When the information on the current CU 1s the
same as the predicted CU information, the coder transfers
the prediction flag 1’ indicating that the information on the
current CU 1s the same as the predicted CU (S1430). When
the information on the current CU 1s not the same as the
predicted CU information, the coder codes and transmits the
prediction tlag mto the value of ‘0’ (5§1440) and at the same
time, codes and transmits the information on the current CU
(51450).

Here, when the information on the current CU 1s not the
same as the information on the predicted CU, the informa-
tion on the current CU may be coded by various methods as
described below.

(1) Only the difference value between the information on
the current CU and

the information on the predicted CU may
be coded.

(2) The codeword may be again generated and then, the
information on the current CU may be coded, excluding the
information on the predicted CU among the number of
several cases relating to the information on the current CU.
For example, the information on the predicted CU that may
be selected as the information on the current CU may be
coded using the remaining candidates, while being excluded
from candidates that may be selected as the information on
the current CU.

(3) The probability for the information on the current CU
may be again generated through the information on the
predicted CU to code the information of the current CU.

In addition to this, when the information on the current
CU 1s not the same as the information on the predicted CU,
the information on the current CU can be coded using
various methods.

The method described 1n FIG. 14 may be similarly applied
cven when the decoding 1s performed.

FIG. 15 1s a flow chart schematically explaiming another
example of a method for predicting and decoding the
information on the current CU by using the information on
the neighboring CU 1n a system to which the embodiment of
the present invention 1s applied. In the example of FIG. 15,
the method for predicting and decoding the information on
the current CU by using the information on the CU neigh-
boring to the current CU within the current frame will be
described.

Referring to FIG. 15, the decoder decodes the prediction
flag so as to decode the information on the current CU
(S1510). The prediction flag may be coded by the coder and
may be transmitted as the bitstream.

The decoder determines whether the value of the predic-
tion tlag 1s 1, that 1s, the prediction flag indicates that the
information on the current CU 1s the same as the predicted
information (S1520). When the value of the prediction flag
1s 1, the imnformation on the current CU 1s predicted from the
CU neighboring to the current CU (S1330). The decoder
generates the information on the CU predicted from the CU
neighboring to the current CU and substitutes the informa-
tion on the generated CU into the information on the current
CU (S1540). That 1s, the information on the predicted CU 1s
used as the information on the current CU.

When the value of the prediction flag 1s O, the decoder
decodes the information on the current CU without using the
information on the neighboring CU (S13550).

As described above, the information on the current CU
that may be decoded using the mformation on the neigh-
boring CU may include the CU, a prediction unit (PU), a
transform unit (TU) split flag, information on the intra
prediction or the inter prediction, mode information on the
inter prediction on the merge skip, the merge, the motion
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vector prediction (IMVP), or the like, a motion vector, a
reference picture index, weighted prediction information,
prediction mode information on the intra prediction, remain-
ing mode information among the prediction mode 1informa-
tion on the intra prediction, discrete cosine transiorm
(DCT)/discrete sine transform (DST), information on a
transform method of quantization parameter, or the like,
information on an entropy coding method, or the like.

For example, when the current CU 1s the intra prediction
mode, if the target information to be decoded relates to the
intra prediction mode of the current CU, the prediction flag
may be a tlag indicating whether the current CU 1s coded by
the 1ntra prediction mode of the neighboring CU. Therefore,
in this case, provided that the above-mentioned S1520 to
1550 are applied, the current CU may be predicted according
to the intra prediction mode of the neighboring CU when the
value of the decoded prediction tlag 1s 1 and the current CU
may be predicted according to another intra prediction
mode, not the intra prediction mode of the neighboring CU,
when the value of the decoded prediction flag 1s O.

When the value of the prediction flag does not indicate
that the information on the current CU 1s the same as the
predicted information, the information on the current CU
may be decoded by various methods as described below.

(1) The difference value between the current CU 1infor-
mation and the predicted CU information may be decoded.
By adding the information on the predicted CU and the
difference value and substituting 1t into the information on
the current CU, the imnformation derived by the addition can
be used as the current CU information.

(2) The codeword may be again generated and then, the
information on the current CU may be decoded, excluding
the information on the predicted CU among the number of
several cases relating to the information on the current CU.
For example, the mformation on the current CU may be
decoded by the method for selecting the information to be
used as the information on the current CU from the remain-
ing candidates among the candidates that may be selected as
the information on the current CU, excluding the informa-
tion on the predicted CU. For example, when the current CU
1s the intra prediction mode, if the target information to be
decoded relates to the intra prediction mode of the current
CU, the current CU may be predicted according to another
intra prediction mode, not the intra prediction mode of the
neighboring CU, in the case in which the value of the
prediction flag 1s 0, that 1s, making the intra prediction mode
of the current CU and the intra prediction mode of the
neighboring CU diflerent from each other 1s indicated by the
prediction flag.

(3) The probability for the information on the current CU
may be again generated through the information on the
predicted CU to decode the information on the current CU.

In addition to the above-mentioned (1) to (3) methods,
various methods may be applied as the method for decoding,
the information on the current CU.

FIG. 16 1s a diagram explaining one predicting and coding,
the information on the current CU by using the neighboring
CU. FIG. 16 shows the split distribution of two neighboring
64x64 LLCUs 1610 and 1620. According to the embodiment
of the present invention, 1t 1s possible to use the information
on the LCU 1620 when the LCU 1610 1s coded.

Since the maximum CU of the LCU 1620 15 16x16 pixels
and the minimum CU 1s 8x8 pixels, the current LCU 1610
may define the maximum CU and the minimum CU may be
defined, like the LCU 1620. For example, when the current
LCU 1610 1s coded, the split flag 1s coded starting from the
UC 1n a unit of 64x64 pixels. In this case, the LCU 1620 1s
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not the CU 1n a unit of 64x64 pixels, such that that the
current CU 1s hardly likely to become a unit of 64x64 pixels.

Theretore, the split flag regarding the current CU may not be
transmitted by spatially predicting the split tlag.

Embodiment 3

Method for Predicting and Coding the Information on the
Current CU Through the Prediction Structure

In the case of the high efliciency video coding, when the
CU information 1s coded, the compression efliciency can be
improved by coding the CU information by predicting the
information on the CU to be currently provided through the
prediction structure. Herein, the CU may include the CU 1n
the smallest unit from the LCU and the CU miformation may
include all the information within the CU.

FIG. 17 1s a flow chart schematically explaining an
example of a method for predicting and coding the infor-
mation on the current CU from the prediction structure when
coding the mformation on the current CU according to the
embodiment of the present invention.

Referring to FIG. 17, when the current CU information 1s
coded, the coder predicts the information on the current CU
through the information on the already coded CU neighbor-
ing to the current CU through the prediction structure to
generate the prediction information (S1710).

The coder determines whether the information on the
current CU 1s the same as the predicted CU information
(S1720). When the information on the current CU 1s the
same as the information on the predicted CU, the coder
transmits the prediction flag ‘1’ indicating that the informa-
tion on the current CU 1s the same as the predicted CU
(51730). When the information on the current CU 1is not the
same as the information on the predicted CU, the coder
codes and transmits the prediction flag into the value of ‘0’
(51740) and at the same time, codes and transmits the
information on the current CU (S1750).

Here, when the information on the current CU 1s not the
same as the information on the predicted CU, the informa-
tion on the current CU may be coded by various methods as
described below.

(1) Only the difference value between the information on
the current CU and the information on the predicted CU may
be coded.

(2) The codeword may be again generated and then, the
information on the current CU may be coded, excluding the
information on the predicted CU among the number of
several cases relating to the information on the current CU.
For example, the information on the predicted CU that may
be selected as the information on the current CU may be
coded using the remaining candidates, while being excluded
from candidates that may be selected as the information on
the current CU.

(3) The probability for the information on the current CU
may be again generated through the information on the
predicted CU to code the information on the current CU.

In addition to this, when the information on the current
CU 1s not the same as the information on the predicted CU,
the information on the current CU can be coded using
various methods.

The method described 1n FIG. 17 may be similarly applied
cven when the decoding 1s performed.

FIG. 18 1s a flow chart schematically explaining an
example of a method for predicting and decoding the
information on the current CU by using the prediction
structure to which the embodiment of the present invention
1s applied.
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Referring to FIG. 18, the decoder decodes the prediction
flag so as to decode the information on the current CU
(S1810). The prediction flag may be coded by the coder and
may be transmitted as the bitstream.

The decoder determines whether the value of the predic-
tion flag 1s 1, that 1s, the prediction flag indicates that the
information on the current CU 1s the same as the predicted
information (S1820). When the value of the prediction flag
1s 1, the imnformation on the current CU 1s predicted from the
prediction structure (51830). The decoder generates the
information on the CU predicted from the prediction struc-
ture and substitutes the information on the generated CU
into the information on the current CU (1840). That 1s, the
information on the predicted CU 1s used as the information
on the current CU.

When the value of the prediction flag 1s 0, the decoder
decodes the information on the current CU without using the
prediction structure (S18350).

When the value of the prediction flag does not indicate
that the information on the current CU 1s the same as the
predicted information, the information on the current CU
may be decoded by various methods as described below.

(1) The difference value between the current CU 1infor-
mation and the predicted CU information may be decoded.
By adding the information on the predicted CU and the
difference value and substituting 1t into the information on
the current CU, the mnformation derived by the addition can
be used as the current CU information.

(2) The codeword may be again generated and then, the
information on the current CU may be decoded, excluding
the information on the predicted CU among the number of
several cases relating to the information on the current CU.
For example, the mformation on the current CU may be
decoded by the method for selecting the information to be
used as the information on the current CU from the remain-
ing candidates among the candidates that may be selected as
the information on the current CU, excluding the informa-
tion on the predicted CU.

(3) The probability for the information on the current CU
may be again generated through the information on the
predicted CU to decode the information on the current CU.

In addition to the above-mentioned (1) to (3) methods,
various methods may be applied as the method for decoding
the information on the current CU.

FI1G. 19 1s a diagram explaining one predicting and coding
the information on the current CU by the prediction structure
in a frame unit according to the embodiment of the present
invention when including a hierarchical prediction structure.

Referring to FIG. 19, when B frame, that 1s, the number
4 frame T4 1s predicted and coded through the number O
frame TO and the number 8 frame 18, the information on the
CU to be currently coded may be predicted through the
prediction structure in the frame unit.

When the prediction 1s performed through two lists by
referring to the temporally previous frame from the current
frame and the temporally subsequent frame, respectively, all
the CUs within the number 4 frame T4 designates LO as the
number O frame TO and L1 as the number 8 frame T8. Since
this has the hierarchical prediction structure in the frame
unit, when the list 1s 1, the number 0 frame TO or the number
8 frame T8 may be designated as the reference frame,
respectively, but when the list 1s two, only the two reference
frames are present. Therefore, the LO designates the tempo-
rally previous frame as the reference frame and the L1
designates the temporally subsequent frame as the reference
frame. In the case of the prediction structure shown in FIG.
19, many CUs perform the prediction by using two lists by
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referring to the temporally previous frame and the tempo-
rally subsequent frame, respectively. Therefore, when the
reference mdex designating the reference frame 1s stored
within the CU information, the reference index for each list
1s not transmitted in the case 1 which the prediction 1is
performed by two lists by referring to the temporally pre-
vious frame and the temporally subsequent frame, respec-
tively, and only the information corresponding to the case in
which the prediction 1s performed by two lists by referring
to the temporally previous frame and the temporally subse-
quent frame, respectively, 1s transmitted. In other cases, the
compression efliciency for coding the reference index may
be mmproved by transmitting the reference index of the
corresponding list, together with the information that does
not correspond to the case 1n which the prediction 1s per-
formed by two lists by referring to the temporally previous
frame and the temporally subsequent frame, respectively.

FIG. 20 1s a flow chart schematically explaining an
example of a method for decoding reference index predic-
tion information according to the embodiment of the present
invention.

Referring to FIG. 20, the decoder decodes the reference
index prediction tlag recerved from the coder (S2010). When
the prediction 1s performed by two lists by referring to the
temporally previous frame and the temporally subsequent
frame, respectively, the value of the decoded reference index
prediction flag represents 1. In other cases, the value of the
decoded reference index prediction flag represents 0.

The decoder determines whether the value of the refer-
ence ndex prediction flag represents 1 (S2020) and when
the value of the reference index prediction flag 1s 1, the
reference index 1s predicted through the prediction structure
(52030). The decoder designates the temporally previous
frame and the temporally subsequent frame, respectively, as
the reference index 1 the LO and the L1 through the
prediction structure (S2040). In addition, when the reference
index prediction flag 1s 0, the decoder decodes the reference
index corresponding to the list by the existing method
(52050).

FIG. 21 1s a diagram showing a schematic configuration
ol a coder for predicting and coding the information on the
current CU through the information on the CU correspond-
ing to the current CU within the reference frame according
to the embodiment of the present invention.

Referring to FIG. 21, a coder 2100 includes a CU infor-
mation prediction module 2110, a determination module
2120, and a CU mnformation coding module 2130.

The CU information prediction module 2110 receives the
information on the CU corresponding to the current CU
within the reference frame to output the predicted CU
information.

The determination module 2120 receives the information
on the current CU and the CU information predicted in the
CU miformation prediction module 2110 to determine
whether the information on the current CU 1s the same as the
information on the predicted CU and transmits the predic-
tion flag information according to the determination result.
When the information on the current CU 1s the same as the
information on the predicted CU, the transmitted prediction
flag information 1s set to be “1°.

When the transmitted prediction flag information 1s “1°,
the prediction flag information 1s coded without separately
coding the information on the current CU and 1s transmaitted
through the bitstream.

When the information on the current CU 1s not the same
as the information on the predicted CU, the prediction flag
information to be transmitted 1s set to be ‘0’.
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When the prediction flag information to be transmitted 1s
‘0’, the CU information coding module 2130 may code the
information on the current CU by using the CU information
predicted 1n the CU information prediction module 2110.
The CU information coded in the CU information coding
module 2130 1s transmitted to the decoder, being included in
the bitstream.

FIG. 22 1s a diagram showing a schematic configuration
of a decoder for predicting and decoding the information on
the current CU through the information on the CU corre-
sponding to the current CU within the reference frame
according to the embodiment of the present invention.

Referring to FIG. 22, the decoder 2200 includes a pre-
diction flag decoding module 2210, a CU information pre-
diction module 2220, and a CU information decoding mod-
ule 2230.

When the bitstream 1s transmitted, the prediction flag
decoding module 2210 decodes the prediction flag informa-
tion.

The CU information prediction module 2120 performs the
prediction through the information on the CU corresponding,
to the current CU.

When the value of the decoded prediction flag informa-
tion 1s ‘17, the value predicted through the information on
the CU corresponding to the current CU 1s stored as the
information on the current CU within the reference frame.

When the value of the decoded prediction flag informa-
tion 1s ‘0’, the CU mformation decoding module 2130
decodes the information on the coded CU transmitted within
the bitstream and 1s stored as the information on the current
CU. In this case, the CU information decoding module 2130
may decode the information on the current CU by using the
CU information predicted in the CU information prediction
module 2120.

FI1G. 23 1s a diagram showing another example of a coder
tor predicting and coding the information on the current CU
through the information on the CU corresponding to the
current CU within the reference frame according to the
embodiment of the present invention. In FIG. 23, the coder
predicts and codes the split flag regarding the current CU
through the CU corresponding to the current CU within the
reference frame.

Referring to FIG. 23, the coder 2300 includes a CU split
flag prediction module 2310, a determination module 2320,
and a CU split flag coding module 2330.

The CU split flag prediction module 2310 receives the
split flag regarding the CU corresponding to the current CU
within the reference frame to output the predicted CU split
flag.

The determination module 2320 receives the split flag
regarding the current CU and the CU split flag predicted in
the CU split flag prediction module 2310 to determine
whether the split flag regarding the current CU 1s the same
as the predicted CU split flag and transmits the split predic-
tion flag information according to the determination result.
When the split flag regarding the current CU 1s the same as
the predicted CU split flag, the transmitted prediction flag
information 1s set to be ‘1°.

When the transmitted prediction flag information 1s “1°,
the split prediction flag information 1s coded without sepa-
rately coding the split flag regarding the current CU and 1s
transmitted through the bitstream.

When the split flag regarding the current CU is not the
same as the predicted CU split flag, the split prediction
information to be transmitted 1s set to be ‘0’.

When the split prediction flag information to be transmuit-
ted 1s ‘0, the CU split flag coding module 2330 may code
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the split flag regarding the current CU by using the CU split
flag predicted 1n the CU split information prediction module
2310. The CU split flag decoded in the CU split flag
decoding module 2330 1s transmitted to the decoder, being
included 1n the bitstream together with the prediction flag
information.

FIG. 24 1s a diagram showing another example of a
decoder for predicting and decoding the information on the
current CU through the information on the CU correspond-
ing to the current CU within the reference frame according
to the embodiment of the present invention. In FIG. 23, the
decoder predicts and decodes the split flag regarding the
current CU through the CU corresponding to the current CU
within the reference frame.

Retferring to FIG. 24, the decoder 2400 includes a split
prediction flag decoding module 2410, a CU split flag
prediction module 2420, and a CU split flag decoding
module 2430.

When the bitstream 1s transmitted, the split prediction flag
decoding module 2410 decodes the split prediction flag
information.

The CU split flag prediction module 2420 receives the
split flag regarding the current CU through the information
on the CU corresponding to the current CU within the
reference frame.

When the value of the decoded split prediction tlag
information 1s ‘1°, the value predicted through the informa-
tion on the CU corresponding to the current CU 1s stored as
the split flag regarding the current CU within the reference
frame.

When the value of the decoded split prediction flag
information 1s ‘0’, the CU split tlag decoding module 2430
decodes the split flag regarding the coded CU transmaitted
within the bitstream and 1s stored as the split flag regarding
the current CU. In this case, the CU split flag decoding
module 2430 may decode the split flag regarding the current
CU by using the CU split flag predicted 1n the CU split flag
prediction module 2420.

FIG. 25 1s a diagram schematically showing a configu-
ration of the coder for predicting and coding the information
on the current CU by using the information on the neigh-
boring CU within the same frame according to the embodi-
ment of the present invention.

Retferring to FIG. 25, a coder 2500 1ncludes a CU 1nfor-
mation prediction module 2510, a determination module
2520, and a CU nformation coding module 2530.

The CU mformation prediction module 2510 receives the
information on the CU neighboring to the current CU to
output the predicted CU information.

The determination module 2520 receives the information
on the current CU and the CU information predicted in the
CU 1information prediction module 23510 to determine
whether the information on the current CU 1s the same as the
information on the predicted CU and transmits the predic-
tion flag information according to the determination result.
When the information on the current CU 1s the same as the
information on the predicted CU, the transmitted prediction
flag information 1s set to be “1°.

When the transmaitted predict flag information 1s ‘17, the
prediction flag information 1s coded without separately
coding the information on the current CU and 1s transmaitted
through the bitstream.

When the information on the current CU 1s not the same
as the information on the predicted CU, the prediction flag
information to be transmitted 1s set to be ‘0’.

When the prediction flag information to be transmitted 1s
‘0’, the CU mformation coding module 2530 may code the
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information on the current CU by using the CU information
predicted 1n the CU information prediction module 2510.
The CU information coded in the CU information coding
module 2530 1s transmitted to the decoder, being included in
the bitstream together with the prediction flag information.

FIG. 26 1s a diagram schematically showing a configu-
ration of the decoder for predicting and decoding the infor-
mation on the current CU by using the mnformation on the
neighboring CU within the same frame according to the
embodiment of the present invention.

Referring to FI1G. 26, a decoder 2600 includes a prediction
flag decoding module 2610, a CU information prediction
module 2620, and a CU information decoding module 2630.

When the bitstream 1s transmitted, the prediction flag
decoding module 2610 decodes the prediction tlag informa-
tion.

The CU mformation prediction module 2620 predicts the
information on the current CU through the information on
the CU neighboring to the current CU.

When the value of the decoded prediction flag informa-
tion 1s ‘17, the value predicted through the information on
the CU neighboring to the current CU 1s stored as the
information on the current CU.

When the value of the decoded prediction flag informa-
tion 1s ‘0°, the CU mformation decoding module 2630
decodes the information on the coded CU transmitted within
the bitstream and 1s stored as the information on the current
CU. In this case, the CU information decoding module 2630
may decode the information on the current CU by using the
CU information predicted in the CU information prediction
module 2620.

FIG. 27 1s a diagram schematically showing a configu-
ration ol the coder for predicting and decoding the infor-
mation on the current CU through the prediction structure
according to the embodiment of the present invention.

Referring to FIG. 27, a coder 2700 includes a CU 1nifor-
mation prediction module 2710, a determination module
2720, and a CU mnformation coding module 2730.

The CU information prediction module 2710 recerves the
prediction structure to output the predicted CU information.
The input prediction structure 1s as described i FIG. 6 and
FIG. 19.

The determination module 2720 receives the information
on the current CU and the CU information predicted in the
CU 1nformation prediction module 2710 to determine
whether the information on the current CU 1s the same as the
information on the predicted CU and transmits the predic-
tion flag information according to the determination result.
When the information on the current CU 1is the same as the
information on the predicted CU, the transmitted prediction
flag information 1s set to be ‘1°.

When the transmitted predict flag information 1s “1°, the
prediction flag information 1s coded without separately
coding the information on the current CU and 1s transmitted
through the bitstream.

When the information on the current CU 1s not the same
as the information on the predicted CU, the prediction flag
information to be transmitted 1s set to be 0’.

When the prediction flag information to be transmitted 1s
‘0°, the CU 1nformation coding module 2730 may code the
information on the current CU by using the CU information
predicted in the CU information prediction module 2710.
The CU information coded in the CU information coding
module 2730 1s transmitted to the decoder, being included in
the bitstream together with the prediction flag information.

FIG. 28 1s a diagram schematically showing a configu-
ration of the coder for predicting and decoding the infor-
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mation on the current CU through the prediction structure
according to the embodiment of the present invention.

Referring to FI1G. 28, a decoder 2800 includes a prediction
flag decoding module 2810, a CU information prediction
module 2820, and a CU information decoding module 2830.

When the bitstream 1s transmitted, the prediction flag
decoding module 2810 decodes the prediction flag informa-
tion.

The CU information prediction module 2820 predicts the
information on the current CU through the prediction struc-
ture. Here, the prediction structure used for the prediction 1s
as described 1n FIG. 6 and FIG. 19.

When the value of the decoded prediction flag informa-
tion 1s ‘1’°, the mformation on the CU predicted through the
prediction structure 1s stored as the information on the
current CU.

When the value of the decoded prediction flag informa-
tion 1s ‘0’°, the CU iformation decoding module 2830
decodes the information on the coded CU transmitted within
the bitstream and 1s stored as the information on the current
CU. In this case, the CU information decoding module 2830
may decode the mformation on the current CU by using the
CU information predicted in the CU information prediction
module 2820.

In the above-mentioned exemplary system, although the
methods have described based on a flow chart as a series of
steps or blocks, the present mvention 1s not limited to a
sequence ol steps but any step may be generated in a
different sequence or simultaneously from or with other
steps as described above. Further, it may be appreciated by
those skilled in the art that steps shown 1n a flow chart 1s
non-exclusive and therefore, include other steps or deletes
one or more steps of a flow chart without having an effect on
the scope of the present mvention.

The above-mentioned embodiments include examples of
various aspects. Although all possible combinations show-
ing various aspects are not described, 1t may be appreciated
by those skilled 1n the art that other combinations may be
made. Theretfore, the present mvention should be construed
as including all other substitutions, alterations and modifi-
cations belong to the following claims.

The mnvention claimed 1s:
1. An apparatus for decoding video information, the
apparatus comprising:
a decoding apparatus configured to generate an occur-
rence probability for entropy decoding of a split flag of
a current coding unit, and perform the entropy decod-
ing of the split flag of the current coding unit according
to the generated occurrence probability,
wherein the generation of the occurrence probability
relating to the split flag of the current coding unit 1s
dependent on a split depth value of a neighboring
coding unit,
wherein the neighboring coding unit 1s determined to
be at least one of coding units located at a top side
or a left side of the current coding unat,
wherein the split flag indicates whether a coding unit 1s
split and the split depth value indicates a depth value
of a coding unit according to the split flag,
wherein the decoding apparatus 1s further configured to
decode a prediction flag indicating whether informa-
tion of the current coding unit 1s the same as
prediction information of the current block
derived from information of a collocated block
corresponding to the current coding unit, the col-
located block belonging to a reference frame, the
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reference frame having a diflerent temporal order
from a current frame to which the current coding
unit belongs,
derive the mformation of the current coding unit
based on the decoded prediction flag, and
perform inter-prediction of the current coding unit
using the derived information of the current cod-
ing unit,
wherein the information of the current coding umit
includes information on a motion vector of the
current coding unit and information on a reference
index of the current coding unit, and
wherein the prediction information of the current block
includes prediction information on a motion vector
and prediction information on a reference index.
2. The apparatus of claim 1, wherein the decoding appa-
ratus 1s a hardware decoding apparatus.
3. The apparatus of claim 1, wherein when the decoded

prediction flag indicates that the information of the current
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coding unit 1s same as the prediction information of the 20

current coding unit, the mformation on a motion vector of
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the current coding umt 1s derived by using the prediction
information on a motion vector and the immformation on a
reference index 1s derived by using the prediction informa-
tion on an reference index.

4. The apparatus of claim 1, wherein when the decoded
prediction flag indicates that the information of the current
coding unit 1s not same as the prediction information of the
current coding unit, the information on a motion vector of
the current coding umt i1s derived by adding the prediction
information on a motion vector to a diflerence between the
information on a motion vector of the current coding unit
and the prediction information on a motion vector, and

wherein the difference i1s signaled from an encoding

apparatus.

5. The apparatus of claim 1, wherein when the decoded
prediction flag indicates that the information of the current
coding unit 1s not same as the prediction information of the
current coding unit, the information on a reference index of
the current coding umt i1s obtained from a bitstream.
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